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(54) Abstract Title 

Image capture device capable of automatic switching between scanning modes 

(57) A system and method in which an image capture device such as a document scanner can be 
automatically switched between a plurality of scanning modes while documents are being scanned. No 
manual intervention is required, in one implementation of the present invention the scanner can automatically 
toggle between two different scanning modes each time a predetermined switching pattern is detected. 
Scanning mode switching documents, each containing the switching pattern, can be inserted into a stack of 
sheets of a jobstream so as to separate batches with different scanning mode requirements. One of the 
scanning modes could be 'monochrome' and the other could be 'colour*. In an alternative implementation of 
the invention the scanning mode switching pattern can comprise information on the type of scanning to be 
performed and the image capture device can detect this information and change the scanning mode to the 
mode indicated by the switching pattern. 
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AN IMAGE CAPTURE DEVICE HAVING A SCANNING MODE 
SWITCHING AND OR TOGGLE CAPABILITY 
FIELD OF THE INVENTION 

The present invention relates generally to an image capture device 
such as a scanner, and in particular to document scanners which can automatically 
switch and/or toggle between different sc annin g modes. 

BACKGROUND OF THE INVENTION 

Digital scanners can be used for a variety of applications, one of 
which is document scanning to convert text and images on paper documents into 
digital information. A scanner such as a docurnent scanner typically works by 
illuminating the docum'ent and recording the resulting image using a camera, 
which typically includes a- charged coupled-device (CCD) as the image sensor. - 

l( is often necessary to scan a variety of documents, some of which 
contain significant color information and some of which contain primarily text in 
typically black or blue ink. In large operations; it is possible that a user may have 
to scan a first series Of documents in a color scanning mode having specific color 
scanning characteristics and a next series of documents in a monochrome 
scanning mode having; specific monochrome scanning characteristics. 

German application 19914405:2 discloses a scanner which uses 
both fixed and movablje mirrors to provide a common optical path to capture 
monochrome images and color images. However, existing scanners do not 
provide for a method and mesans by wbdcha document scanner can automatically 
change or toggle between scanning mqdes on the fly while documents are being 

scanned. { -* - 

Also, existing document scanners: with monochrome (black and 
white) and color capabilities: (ability to output color images) require that the 
scanner be stopped and then switched between modes by a command issued by a 
host computer which is initiated by an operator. This causes a decrease in 
scanning productivity because this mode switching method takes time during 
which scanning of documents is not occurring. One common strategy for 
minimizing this scanning productivity decrease is to batch documents depending 
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bn whether they are to 'be scanned inurolor or in black and white. However* it can 
; still take a significant period 'of time torexecutecthe mode switch. ' ~ : 

• It is knowh that -pkttem recognition on documents can be utilized to 
^control scaniiing modes in microfilm scanning.. However, in implementations 
: such as" microfilm scanning, the control relates to (1 ) the change of the scanning 
mode in one direction in which one pattern controls one change; and (2). the ; 
control of the document leVel or hierarchical file .structure, as opposed to a bi- 
- directional control of, for example/colorfand monochrome* scanning. 
■ 1 - ""* * * - SUMMARY^OF THE INVENTION - -.; . 

. The present' invention- provides for a:unique method aiid^jparatus 
for changing or toggling a scanning mode on the fly while documents are being 
scanned. The method and apparatus of the present invention /utilizes pattern 
recognition to identify the type of scanning (scanning mode) to be performed. In 
pattern recognition, a uruque pattern -which is recognized by the scanner's image 
processing subsystem -is placed on or included in a document to be scanned. Upon 
recognition of the pattern, the document scanner automatically changes or toggles 
between scanning modes. For example^based on the recognized pattern, the 
document scanner can switch or toggle between a monochrome scanning mode 
and a color scanning mode. 

With the scanning method and apparatus of the present invention, 
documents which are to be scanned in different modes do not have to be batched, 
so that the documents which are to be scanned in one mode are not necessarily 
batched together and separated from the documents which are to be scanned in a 
different mode/Additiohally/ if hatched document scanning is desired, separate 
batches of documents to be scanned in different modes can be effectively labeled 
as such in a form recognizable by the scanner.- Thus the probability of operator 
error can be significantly reduced, - Further, the method and apparatus of the 
present invention provides for the use of existing image capture and processing 
systems which obviates the heed for additional hardware, and therefore minimizes 
system'cost. 1 v 

- • The present invention relates to an image capture device, 
comprising an image processing system which processes data supplied thereto to 



determine if the 'data includes a scaraiingimode-switching pattern, with the image 
processing system providing :a scanning mode, switching signal j#on,a; detection 
of the scanning mode-switchiirgpattenr, and a.control system which receives the 
scanning-mode switching signal andloggles a scanning mode^the image capture 
device between atleast a first scanning mode and a second scanning mode when 
the scanning inodeiswitchmg;pattem.is.detecte4- "■ . - 

.w= The present inverition'also relates:tq a. scanning method which 
comprises/the steps of processinfe-data,inp.uttedito a scanner to. detect^ scaring 
mode switching pattern; and- toggling fcscaaniflg mod? of the scanner between at 
least a first scanning mode arid a secondrSQanning mode when the scanning mode 
switching pattern is detected; ; " t. i l t 3 -A; s _ i : .... 

■t.7 , xz . ...The present invention also: relates to an imagecapture device that Y . 
comprises an image processing system which processes data supplied, thereto to 
deternime.ifmedatamcludes.ascan^ The image 

prbeessing system provides a scanning mode switching signal upon a detection of 
the scanning mode switching pattern. . .The scanning mode switching pattern 
comprises information onthe type of scanning to;be.performed on an image to be 
scanned. The image capture device further, comprises a control system that 
receives the scanning mode switching signal and switches a scanning mode of the 
. image capture device-based on me informationon. the scanning mode switching 

pattern. '; : • '• • -. 

The present invention further relates to a scarmuig method that 
, comprises the steps of processing datainp.utted,into a scanner*? detect a scanning 
mode switching pattern, and recognize infonnation ; pn £ the scanning mode ; 
switching pattern indicative ofthetypeof scanning to be performed on an image 
to be scanned; and switching a scanning, mode of the scanner when the scanning 
mode switching pattern. is detected. The scanning ; mode of toe ( scanner is switched 
in accordance with the information on the scanning mpde^switching f pattem 
indicative of the type of scanning to.be performed on the image to .be scanned. 

The present invention further relates to a scanning mode switching 
device for an image capture assembly. The scanning mode switching device 
comprises an image processing system which processes data supplied.thejeto to 
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determine if the daita includes scanning mode switching information, and provides 
a switching signal upon a detectibn of the scanning mode switching information; 
anil a eontroi system which receives the switching sijgnal-and switches a scanning 
mode of the image capture device based on the scanning mode iswitching. 
5 information. * ' -* *~ - : ' • - " i 

BRIEF DESCRIPTION OF THE DRAWINGS « 
' ^ Figure 1 is a schematic illustration of an image capture device such 
as a scanner which is capable of, for exarhpie, color scanning and monochrome 
scanning in "accordance with ; the present invention; 
10 Figure 2 is a scheniatic illiistration of the scanner of Figure 1 

including the specific scannmg'mode switching implementation in accordance 
wi1h the present invention; and " ' : 

Figure 3 is a schematic illustration of a further embodiment of the 
present invention. - - . - . 

15 DETAILED DESCRIPTION OF THE INVENTION 

Referring now to the drawings, wherein like reference numerals 
represent identical or corresponding parts throughout the several views, Figure 1 
schematically illustrates ah image capture device such as a scanner 3 which can 
perform color scanning and monochrome scanning on an image or document to be 
20 scanned. 

' ' illustrated in Figure 1, scanner 3 can include an image 
acquisition system 5 which can be a color scanning subsystem that includes a 
color CCD; and an image acquisition system 7 which can be a monochrome 
scanning subsystem that includes a monochrome CCD. Scanner 3 as well as 

25 image acquisition systems 5 and 7 as illustrated in Fig. 1 can take the form of the 
scanner illustrated in German application No: 19914405^2. Although two image 
acquisition systems 5 and 7 are illustrated, the present invention is not limited 
thereto. It is recognized that based on design cbnsideratiohs, more than two image 
acquisition systems can be used, with each image acquisition system pertaining to 

30 different scanning characteristics such as speed, resolution, color, monochrome, 
ect. 
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; • ; . As illustrated in Fig. .1 , a document, to .be scanned 9 can be . 

conveyed between .image acquisition systems ,5.and 7. Images can be selectively 
acquired via acquisition systems 5 and 7^4 : conye^ed to aproce^ssing system 1 1 
via lines 5a and 7a. That is, with the system as.iUustrated in Figure.l, document 9 
is scanned to convert text and images on the document into digital information 
which is passed to image processing system 11 through lines 5a and 7a. The 
information is thereby, processed in ^ jmage prc^essing system 11 and converted 
into animage output 15 in a knownmanner. : - , ^ ( ... ... 

In many instances, it is desired to scan a plurality of documents in a 
jobstream in- which one-tvpe of scanning such as color scanning is to be performed 
on certainjdocuments, and another type, of scanning ; such as monochrome scanning 
is to be performed on other documents. In order to expedite this procedure, it is 
.desirable but not necessary that the documents which are to be subjected to, for 
example, color scanning be batched together, and that the documents which are to 
be subjected.to, for example, monochrome scanning be batched together. The 
present invention provides for the automatic switching or toggling of scanner 3 
between at least a first, scanning mode, such as a color scanning mode, and a v 
second scanning mode such as a, monochrome scanning during the scanning 

•process itself: ...... , 

In one embodiment of the present invention, a user can 
dynamically , switch or toggle between one scanning mode and another scanning 
mode by inserting a scanning mode switchingftoggle document which includes a 
scanning mode swritching/toggle pattem-in predetermined locations in the 
jobstream. For example, a user can dyramica^y . switch or toggle between a 
monochrome scanning mode and a color-scanning mode by inserting a scanning 
mode switching/toggle document winch includes a scanning mode 
switching/toggle pattern in predetermined locations in the jobstream. It is noted 
that the present invention is not limited to switching and/or toggUng between color 
and monochrome and that the present invention can also switch and/or toggle 
between different scanning mode characteristics such as speed, resolution, 
compression algorithms, etc. 
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- - - Reference is now made .to Figure 2 which schematically illustrates 
ah embodiment of an image capture: device such as ;a scanner 50 in accordance 
with the' present invention. The embodiment ofFigure 2 will be described with 
reference to switching/toggling between color and monochrome scanning modes 
5 as an example. However, as discussed above, the present invention is not limited 
thereto and can switch/toggle between numerous scanning modes based on design 
: considerations: As illustrated in Figure 2, image acquisition systems 5 and 7 
- which can include both color cameras , and monochrome pameras are represented 
: by image capture subsystem 17*. During.use of scanner 50, a user conveys an 
1 0 instructional document iri-the form* of a scanning mode switching document 19 
which includes a-scanning mode switching . pattern 21 thereon pass image, capture 
subsystem 17. The instructional document is associated with a batch of - 
docmnents to be scanned. Scanning mode switching pattern 21 includes 
information on whether, for example, color or monochrome scanning is to be 
1 5 performed on the batch of documents that follow document 1 9 having scanning 
mode switching pattern 21 thereon. More specifically, image capture subsystem 
1 7 will acquire digital data representing scanning mode switching pattern 21 and 
pass this data to ah image processing system 25. Image processing system 25 
processes and decodes the data to determine if a switching pattern is present and . 
20 recognize instruction which are to be perfbnned in response tq the switching 
pattern. Upon pattern recognition, a recognition signal is generated to a scanner 
control subsystem 27 such as a central processing unit (GPU). Upon receipt of the 
recognition si^kl, scaimer control subsystem 27 controls image capture 
subsystem r 17 as well as ; other scanner subsystems 29 to execute a mode switch or 
25 toggle operation in accordancewith ; the instructions on scanning mode switching 
pattern 2 1 . When' the mode switch -is complete, scanner control subsystem 27 
resumes scanning; All of the above can be done without any operator 
intervention. : ' . : 

■ ' Therefore, with the embodiment of the present invention as 
30 described above, a first batch of documents can follow a document 19 with a 
scanning mocte switching pattern 2 1 thereon which instructs the scanner to 
perform color scanning on the first batch. As document 19 passes, image capture 



subsystem 17/data from scanning mode switching pattern 21 is passed to image 
processing system 25 which detects switching pattern 21 and recognizes the 
instruction to perform color'scanning.orcthe first batch of documents which follow 
document s That is, ^recognition signal,will be given to scanner control 
subsystem 27 which' will provide a mode switching, signal to image capture . 
subsystem' 17 and scanner subsystem 29 taperform i a ; color; scanning on, 
docurnents'in the first batch which fellow, document 19. After, color scanning is 
performed, asecond batch of documents can follow a second dqcument 19 with a 
switching pattern 21: meteor* that instructs therscanper, tpi per^rm^mpripchrome 
scarmrag. Oncfe-imagecaptu^ 

• processing system 25;- image processing system 25 detect? and recognizes the 
instructions from switching pattern 21 to perform monochrome scanning. Image, 
processing- system 25 and scanner control system 27 then provide instructions to 
image capture subsystem 17 and scanner: subsystem 29 to perform monochrome „ 

•scanning. ; - " . -. . . 

In a preferred, embodiment of the system and method of the present 
invention, scanner 50 can dynamically toggle between first and second scanning 
modes using one switching pattem-21.. ;That : is,an instructional document with a 
switching pattern 21 can be positioned at predetermined positions in.a jobstream, 
and every time the image capture subsystem 17 and image processing system 25 
recognizes the presence of switching pattern 21, the scanner automatically toggles 

• from the scanning mode in which it is presently in-(fpr example, the first scanning 
mode) to the second scanning mode; \When image capture subsystem 17 and 
image processing system 25 recognizes the next ins^ctional document 19 and 

• switching pattern 21 in the jobstream, the scanner will toggle back to the. first 
scanning mode: In this embodiment, the scanner automatically toggles back and 
forth between scanning modes every time a switching pattern 21 is detected. 

In a further feature, it is noted that the present invention is not 
limited to toggling between first and second scanning modes. For example, the 
system of the present invention can be adapted-to provide for multiple scanner 
parameters to which the scanner can be changed. Thus, with the sy stem of the 
present invention, it is possible for the scanner to first change from color to black 
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( 

and white, ahcl thereafter change- speed, resolution, compression algorithms, etc., A 
based on the ihforriiatidn on the detected switching pattern 21."'^ 

Therefore, 4 with the systefih and method of the present invention, a 8 
user can automatically switch and/or toggle back and forth between* for example, 

"5 ' a monochrome scanning mode and k color scanning mode in a jobstream by 

inserting a! document 19 with a switcfiing pattern 21 thereon into specific locations 
* of the joibstream. Iniage capture system 17 and image processing system 25 
continuously monitors the inputted data for data representing an instruction to 
resort to a specific Scanning tnode. When image processing system 25 and 

10 scanner control subsystem 27 Yfetognizes that thete is to be a switch in the 
scanning mode, scanner cbritrol subsystem 27 can provide instructions to a 
document feeder to stop a feeding of documents and make the switch before the 
feeding of the documents that follows document 19. . > , 

Of course, it is recognized that as an alternative, switching pattern 

15 21 can be placed directly on documents to be scanned as opposed to on an 

instructional document as described above. Additionally, as previously noted, it is 
recognized that the present invention can provide switching mode instructions for 
controlling other attributes of the scanner other than monochrome and color 
scanning. For example, switching pattern 21 could include scanner characteristics 

20 instructions with respect to resolution, compression, etc., and control the scanning 
mode accordingly. 

With respect to scanning mode switching pattern 21, this could be 
in the form of a series of black lines similar to a patch or other discrete and known 
shapes in fixed patterns. For example, a first unique pattern can be used for color 

25 scanning, and a second unique pattern can be used for monochrome scanning. As 
a further example, a single pattern can be used to trigger a toggling between a 
variety of scanning modes. 

Figure 3 illustrates a further embodiment of the present invention. 
Figure 3 shows a monochrome image acquisition system 60, which conveys the 

30 data it acquires to a monochrome image processing system 80, and a color image 
acquisition system 70, which conveys the data it acquires to a color image 
processing system 90. The combination of both image processing systems is 
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equivalents the image processing system 25 describe^ in Figure 2. In such an 
image processing system where color ^mqnochrome proce^s|ng is separate, it 
... is desirable to include pattern detection circuitry in on.e location. This necessitates 

the addition of a path «5 between both, image^processing subsystems as.shown in 
5 Figure 3. 'This approach enables a net savings in hardw^e and additionally allows 
•.; .only one, image acquisition system to tractive at any giveri time to .assure capture 
of the pattern to,be detected .q^erwise, bo^acqu^tUw ^e^woukl have to 
be enabled simultaneously. , f . r ; - 4 . v . , n; v - 

i _, : With ; the method and system ofjhe present jnyention, it is possible 
1 0 to automatically switch or. toggle^el^ej^^canning modes, on the fly while 
documents are being scanned. This provides for an increase in scanner 
• ••; productivity especially when batches of documents in which, for example, color 
scanning and monochrome scanning is to.Jbe performed is fed to a scanner. 
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CLAIMS: - ;u J *' <*■ \::r. : ^ 

1 . An image capture device comprising: 

an image processing system which processes data supplied thereto 
to determine if the data includes a scanning mddfe' switching pattern, said image 
processing system providing a scanning mode switching signal upon a detection 
of said scanning mode switching pattern; and 

z * a control system which receives said scanning mode switching 
" signal' and toggles a scanning mode of said image capture device between at least 
a first scanning mode and a second 'scanning mode when the scanning- mode 
switching pattern is detected. 

" 2. An image capture device according to claim 1, wherein said first 
scanning mode and said second scanning mode relate to scanner characteristics 
with respect to at least color scanning, monochrome scanning, scanner speed, 
scanner Resolution, and scanner compression algorithms. • 

3. An image capture device according to claim 1, wherein said 
" scanning mode switching pattern is" lbcatfed oh a document to be scanned. 

4. An image capture device according to claim 1, wherein said 
scanning mode switching pattern is located on a scanning mode switching 
document which is associated with a stack of documents to be scanned. 

' ^ ' 57 A scanning method comprising the steps of: 

processing data inputted to a scanner to detect a scanning mode 
switching pattern; " ' : ' 1 • 

toggling a scanning mode of the scanner between at least a first 

scanning mode and a second scanning mode when the scanning mode switching 
pattern is detected. 

6. A method according to claim 5, wherein said first and scanning 
modes relate to scanner characteristics with respect to at least color scanning, 



monochrome scanning, scanner speed, scanner resolution, and scanner 
compression algorithms* >;*• j . ; u ^j. . -/ 

.t,3 . ; 7s A inethod^eording to, claim 5; .wherein^ said scanning .mode 
switching pattern: is located on a docummj tq be scann^ ^ 

1 : v; " ■? : t 8. t A method abiding; to claim*5 r wherein s?id scanning mode 
switching'pattern is located pn ascajg^ 

associate jwithaLst^cJc of documents to be scanned, . Sc ,, ; . ... ::r; , 

9. An image capture device comprising: 

, , ,an imageprocessing system ydiich processes data supplied thereto 
to-deteimine if the data includes a spanning mode switching pattern, said image 
processing system providing a : mpde switching signal upon a detection of the 
scanning mode switching pattern, said scanning mode switching pattern 
comprising information on the type of scanning to be performed on an image to be 

scanned; and . j * 

a contrpl system which receives said scanning mode switching 
signal and switches a scanning mode of said image capture device based on the 
information on the scanning mode switching pattern. 

10. An image capture device according to claim 9, wherein ,said 
scanning mode switching pattern comprises color scanning mode information or 
monochrome scanning mode information, such that sa^d control system switches 
said image capture device to a color scanning mode upon a detection of the color 
scanning mode information, and switches said image capture <ievice to a 
monochrome scanning mode upon a detection . of the^mpnpchrome scanning mode 
information. 
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